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Abstract.—Three new day gecko species of the genus Cnemaspis Strauch, 1887 are described from three 
isolated granite cave habitats with rock walls in Bambaragala (Ratnapura District), Dimbulagala (Polonnaruwa 
District), and Mandaramnuwara (Nuwara-Eliya District) in Sri Lanka based on morphometric and meristic 

characters. All of these new species are assigned to the kandiana clade based on morphology. These species 
are small (28-35 mm SVL) in size and may be differentiated from all other Sri Lankan congeners by a suite 

of distinct morphometric and meristic characters. Each of these species described herein are categorized 
as Critically Endangered (CR) under IUCN Red List criteria. At the microhabitat scale, they are restricted to 

wet, cool, and shady granite caves and rock outcrops in isolated forested areas with limited anthropogenic 
disturbance. Further, these habitats are located in all three main bioclimatic zones (wet, intermediate, dry) 

and all three geographic peneplains (first, second, third) of Sri Lanka. Due to their restricted distributions 

(as point endemics), the habitats of these specialist species are vulnerable to fragmentation, edge effects, 

and anthropogenic activities. Therefore, these isolated forest patches in Sri Lanka are in need of special 

conservation attention and management. 
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Introduction sequently, Cnemaspis ranks as the second most diverse 
gecko genus in the world, next to Cyrtodactylus (Gris- 

Taxonomic descriptions and phylogenetic revisions in 

the past decade have rapidly increased the number of 

day gecko species recognized in the genus Cnemaspis, 

bringing the global species richness to more than 155 

(Karunarathna et al. 2019a,b; Uetz et al. 2019a). Con- 
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mer et al. 2014; Uetz et al. 2019a). However, extensive 

molecular phylogenetic analyses have questioned the 

monophyly of Cnemaspis which is represented by three 

geographically disjunct groups from South Asia, Tropi- 

cal Africa, and Southeast Asia (Gamble et al. 2012; Py- 
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ron et al. 2013a; Zheng and Wiens 2016). Cnemaspis 

geckos are diminutive, slender-bodied geckos that pos- 

sess prominent forward and upwardly-directed eyes with 

round pupils, broad flattened heads, and elongate slender 

digits that are bent at an angle with entire subdigital la- 

mellae (Vidanapathirana et al. 2014; Wood et al. 2017; 

Karunarathna et al. 2019a). These geckos are adapted for 

a scansorial mode of life, with most being rupicolous, 

while a few are arboreal or ground-dwelling with crepus- 

cular behavior (Das 2005). They appear to be microhabi- 

tat specialists with occupancy limited to shaded surfaces 

of rocks, caves, trees, abandoned buildings, buildings as- 

sociated with caves, wattle and daub houses, and rock 

walls within suitable habitats where the cryptic morphol- 

ogy and body coloration help them camouflage with their 

surroundings (Smith 1935; Karunarathna et al. 2019b). 

Much like continental south Asia, as well as the Indo- 

Malayan realm, the species richness of Cnemaspis in Sri 

Lanka has grown rapidly by at least eight-fold, from four 

to 33 species (Deraniyagala 1953; Manamendra-Arach- 

chi et al. 2007; Wicramasinghe and Munindradasa 2007; 

Karunaratha and Ukuwela 2019). As such, Cnemaspis 

has become the most diverse gecko genus on the island, 

with 100% endemism. Through molecular phylogenetic 

analyses of mitochondrial and nuclear DNA, Agarwal et 

al. (2017) demonstrated the presence of two distinct Cne- 

maspis Clades in Sri Lanka (kandiana and podihuna), and 

indicated the presence of cryptic diversity within four 

species (C. alwisi Wickramasinghe and Munidradasa 

2007; C. kumarasinghei Wickramasinghe and Munidra- 

dasa 2007; C. latha Manamendra-Arachchi, Batuwita, 

and Pethiyagoda 2007, and C. podihuna Deraniyagala 

1944). The aforementioned studies emphasized the need 

for detailed studies on Cnemaspis taxonomy using a 

combination of both morphological characteristics and 

molecular phylogenetics. As indicated by recent stud- 

ies in Sri Lanka, the faunistic surveys of under-explored 

habitats followed by rigorous phylogenetic analyses will 

further augment the species richness of Cnemaspis (Bau- 

er et al. 2007; Agarwal et al. 2017; Karunarathna et al. 

2019b). In light of this, we conducted field excursions in 

various isolated localities in Sri Lanka. Here, we describe 

three new Cnemaspis species (based on morphometric 

and meristic characters) discovered from three such sites 

which span all three bioclimatic zones and geological pe- 

neplains of Sri Lanka. 

Materials and Methods 

Field sampling and specimens. Field surveys across 122 

different locations in Sri Lanka covered several geograph- 

ic areas (e.g., dry zone, intermediate zone, and wet zone). 

At each location, gecko species found were surveyed and 

documented with special attention on the focal genus. On 

average, 12 surveyor-hours per location were devoted to 

the survey. Museum acronyms follow Sabaj (2016) and 

Uetz et al. (2019b). The type materials discussed in this 
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paper are deposited in the National Museum of Sri Lanka 

(NMSL), Colombo, Sri Lanka. Specimens were caught 

by hand and were photographed in life. They were eutha- 

nized using halothane and fixed in 10% formaldehyde for 

two days, washed in water, and then transferred to 70% 

ethanol for long-term storage. Tail tips were collected as 

tissue samples before fixation and were stored in 95% 

ethanol under relatively cool conditions (20—25 °C). For 

comparison, 424 Cnemaspis specimens (catalogued and 

uncatalogued) representing all recognized Sri Lankan 

species were examined, including all type specimens 

housed at the National Museum, Sri Lanka (NMSL), The 

Natural History Museum, London (BMNH), and in the 

private collections of Anslem de Silva (ADS) and Aaron 

Bauer (AMB), which had been deposited in the NMSL. 

Specimens that formerly belonged to the Wildlife Heri- 

tage Trust (WHT) collection and bear WHT numbers are 

currently deposited in the NMSL, catalogued under their 

original numbers. Specimens in this study were collected 

during a survey of lizards in Sri Lanka under permit num- 

bers WL/3/2/1/14/12 and WL/3/2/42/18 (a and b), issued 

by the Department of Wildlife Conservation, and under 

permit numbers FRC/5 and FRC/6, issued by the Forest 

Department of Sri Lanka. Additional information on the 

morphology and natural history of Sri Lankan Cnemaspis 

species was extracted from the relevant literature (Bauer 

et al. 2007; Manamendra-Arachchi et al. 2007; Wick- 

ramasinghe and Munindradasa 2007; Vidanapathirana 

et al. 2014; Wickramasinghe et al. 2016; Batuwita and 

Udugampala 2017; Agarwal et al. 2017; Batuwita et al. 

2019; Karunarathna et al. 2019a,b; de Silva et al. 2019). 

Assignment of unidentified specimens to the three new 

Species was based on their morphometric and meristic 

characters (Tables 1-9), color patterns, and geographic 

isolation (Fig. 1; Table 10). The new species described in 

the present paper are completely new and have not been 

included in previous phylogenies of the genus (see A gar- 

wal et al. 2017; Karunarathna et al. 2019b). 

Morphometric characters. Forty morphometric mea- 

surements were taken using a Mitutoyo digital Vernier 

calliper (to the nearest 0.1 mm), and detailed observa- 

tions of scales and other structures were made through 

Leica Wild M3Z and Leica EZ4 dissecting microscopes. 

The following symmetrical morphometric characters 

were taken on the left side of the body: eye diameter 

(ED), horizontal diameter of eye ball; orbital diameter 

(OD), greatest diameter of orbit; eye to nostril length 

(EN), distance between anteriormost point of orbit and 

posterior border of nostril; snout length (ES), distance 

between anteriormost point of orbit and tip of snout; 

snout to nostril length (SN), distance between tip of 

snout and anteriormost point of nostril; nostril width 

(NW), maximum horizontal width of nostrils; eye to ear 

distance (EE), distance between posterior border of eye 

and anteriormost point of ear opening; snout to axilla 

distance (SA), distance between axilla and tip of snout; 
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Fig. 1. Currently known distribution of Cnemaspis dissanay- 

akai sp. nov. (square) from Dimbulagala; Cnemaspis kawmin- 

iae sp. nov. (circle) from Mandaramnuwara; and Cnemaspis 

kotagamai sp. nov. (triangle) from Bambaragala, Sri Lanka. 

ear length (EL), maximum length of ear opening; interor- 

bital width (IO), shortest distance between left and right 

supraciliary scale rows; inter-ear distance (IE), distance 

across head between the two ear openings; head length 

(HL), distance between posterior edge of mandible and 

tip of snout; head width (HW), maximum width of head 

between the ears and the orbits; head depth (HD), maxi- 

mum height of head at the level of the eye; jaw length 

(JL), distance between tip of snout and corner of mouth; 

internarial distance (IN), smallest distance between in- 

ner margins of nostrils; snout to ear distance (SED), dis- 

tance between tip of snout and anteriormost point of ear; 

upper-arm length (UAL), distance between axilla and 

the angle of the elbow; lower-arm length (LAL), dis- 

tance from elbow to wrist with palm flexed; palm length 

(PAL), distance between wrist (carpus) and tip of longest 

finger excluding the claw; length of digits I-V of manus 

(DLM), distance between juncture of the basal phalanx 

with the adjacent digit and the tip of the digit, excluding 

the claw; snout-vent length (SVL) distance between tip 

of snout and anterior margin of vent; trunk length (TRL), 

distance between axilla and groin; trunk width (TW), 
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maximum width of body; trunk depth (TD), maximum 

depth of body; femur length (FEL), distance between 

groin and knee; tibia length (TBL), distance from knee to 

heel with ankle dorsiflexed; heel length (HEL), distance 

between ankle (tarsus) and tip of longest toe (excluding 

the claw) with both foot and tibia flexed; length of pedal 

digits I-V (DLP), distance between juncture of the basal 

phalanx with the adjacent digit and the digit tip, exclud- 

ing the claw; tail length (TAL), distance between anterior 

margin of the vent and tail tip; tail base depth (TBD), 

maximum height of tail base; tail base width (TBW), 

widest point of tail base. 

Meristic characters. Thirty discrete characters were ob- 

served and recorded using Leica Wild M3Z and Leica 

EZ4 dissecting microscopes on both the left (L) and the 

right (R) sides of the body (reported in the form L/R): 

number of supralabials (SUP) and infralabials (INF) be- 

tween the first labial scale and corner of mouth; number of 

interorbital scales (INOS), between left and right supra- 

ciliary scale rows; number of postmentals (PM) bounded 

by chin scales, 1“ infralabial on the left and right and 

the mental; number of chin scales (CHS), scales touching 

medial edge of infralabials and mental between juncture 

of 1‘ and 2" infralabials on the left and right; number of 

supranasal (SUN) scales between nares; presence of the 

postnasal (PON) scales posterior to naris; presence of the 

internasal (INT) scale between supranasals; number of 

supraciliary scales (SUS) above eye; number of scales 

between eye and tympanum (BET) from posteriormost 

point of orbit to anteriormost point of tympanum; num- 

ber of canthal scales (CAS), number of scales from pos- 

teriormost point of naris to anteriormost point of orbit; 

total lamellae on manus I-V (SLM) counted from first 

proximal enlarged scansor greater than twice width of the 

largest palm scale, to distalmost lamella at tip of digits; 

number of dorsal paravertebral granules (PG) between 

pelvic and pectoral limb insertion points along a straight 

line immediately left of vertebral column; number of 

midbody scales (MBS) from the center of mid-dorsal 

row diagonally towards the ventral scales; number of 

midventral scales (MVS) from the first scale posterior to 

the mental to last scale anterior to vent; number of belly 

scales (BLS) across venter between the lowest rows of 

granular dorsal scales; total lamellae on pes I-V (SLP), 

counted from first proximal enlarged scansor greater than 

twice the width of the largest heel scale, to distalmost 

lamella at tip of digits; number of precloacal pores (PCP) 

anterior to the cloaca; number of femoral pores (FP) 

present on femur; numbers of non-pored proximal femo- 

ral scales (PFS) counted from proximal ends of femo- 

ral pore rows to precloacal pores; numbers of non-pored 

distal femoral scales (DFS) counted from distal ends of 

femoral pore rows to knee; interfemoral scales (IFS) 

number of non-pored scales between femoral pores on 

both femurs. Additional evaluations included the texture 

[keeled (KD) or smooth (SM)] of the ventral scales, the 
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texture [heterogeneous (HET) or homogeneous (HOM)| 

of the dorsal scales, the number of spinous scales on the 

flanks (FLSP), and characteristics such as appearance of 

the caudal scales (except in specimens with regenerated 

tails). Coloration was determined from digital images of 

living specimens and also from direct observations in the 

field. 

Distribution and natural history. The new species de- 

scribed herein were collected during field surveys con- 

ducted in various habitats (e.g., dry mixed semi-evergreen 

forest and tropical wet-evergreen) of Sri Lanka (Fig. 1; 

Table 10). During these surveys, behavioral and other 

aspects of natural history of the focal species were ob- 

served through opportunistic and non-systematic means. 

The ambient and substrate temperatures were measured 

using a standard thermometer and an N19 Q1370 infrared 

thermometer (Dick Smith Electronics, Shanghai, China), 

respectively. The relative humidity and light intensity 

were measured with a QM 1594 multifunction environ- 

ment meter (Digitek Instruments Co., Ltd., Hong Kong, 

China). To record elevation and georeference species lo- 

cations, an eTrex® 10 GPS (Garmin) was used. Sex was 

determined by the presence in males (M) or absence in 

female (F) of hemipenal bulges, and precloacal and fem- 

oral pores. The conservation status of each new species 

was evaluated using the 2001 IUCN Red List Categories 

and Criteria version 3.1 (IUCN 2012). 

Statistical analyses of morphometric characteristics. 

Principal Component Analyses (PCA) were performed 

with the conventional singular value decomposition 

method using variance-covariance stricture as the cross- 

products matrix to extract 10 principal components 

(package: PCAMethods, function:pca; Stacklies et al. 

2007). The species used for these analyses are: Cnemas- 

pis dissanayakai sp. nov., Cnemaspis ingerorum, Cne- 

maspis kallima, Cnemaspis kawminiae sp. nov., Cne- 

maspis kotagamai sp. nov., Cnemaspis kumarasinghei, 

Cnemaspis latha, and Cnemaspis gotaimbarai groups 

due to their close resemblances. All morphometric mea- 

surements of the three new species were normalized 

to the snout-vent length (SVL). The matrix containing 

Table 1. Principal component scores and corresponding species. 

original morphometric variables were Pareto scaled 

(square-root unit variance) and centered. Subsequently, 

pairwise ordination plots were generated for the first 

four principal components (PC), which explained nearly 

80% of the cumulative variance, where each individual 

PC accounted for at least 8% of the overall variance. To 

visualize species separation in the ordination space, con- 

vex hulls were placed around PC scores corresponding to 

each species (Wickham 2016). In addition, PC loadings 

were examined against each of the selected PC axes to 

understand the relationships between the original mor- 

phometric variables and the PC axes. This examination 

also revealed which morphometric variables were most 

distinct among the different species. In addition to the 

collective analyses of the eight aforementioned conge- 

nerics, three separate PCAs were run which focused on 

three species groups based on their close morphological 

resemblances: (1) Cnemaspis kotagamai sp. nov., Cne- 

maspis ingerorum, and Cnemaspis kallima; (2) Cnemas- 

pis dissanayakai sp. nov., Cnemaspis latha, and Cne- 

maspis kumarasinghei;, and (3) Cnemaspis kawminiae 

sp. nov., Cnemaspis gotaimbarai, and Cnemaspis kuma- 

rasinghei. The aforementioned analyses used statistical 

program R (R Core Team 2019) and RStudio integrated 

development environment (R Studio Team 2018). Ordi- 

nation plots were produced using the following statisti- 

cal applications and R packages: PAST version 3.14 and 

geplot2 (Hammer et al. 2001). 

Results 

Analyses of morphometric data for all eight species. 

The PCA resulted in 10 PCs that accounted for 98% of 

the variability of the original morphometric variables; 

among these, PC 1-4 (35.64%, 19.48%, 14.35%, and 

8.70%, respectively) cumulatively explained 78% of the 

overall variability (Fig. 2). Trunk and upper-arm lengths 

had greater loadings on PC1 while tail length, orbital di- 

ameter, snout-to-nostril length, and the lengths of the 4" 

and 5" pestal digits had greater loadings on PC2. Heel 

length, snout-to-axilla length, eye diameter, inner-ear dis- 

tance, eye-to-nostril distance, trunk width, and length of 

the 4" finger had higher loadings on PC3; whereas trunk 

Average scores for principal components 
Species 

PCl1 PC2 

C. kotagamai 0.31 0.52 

C. dissanayakai -0.50 0.20 

C. kawminiae 0.40 -0.05 

C. kumarasinghei 0.12 -0.28 

C. gotaimbarai 0.44 -0.47 

C. ingerorum 0.15 0.24 

C. latha -0.60 -0.03 

C. kallima -0.33 -0.13 
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PC3 PC4 PCS PC6 

0.31 0.12 0.16 0.00 

0.17 -0.22 0.01 -0.10 

-0.23 -0.27 0.13 0.34 

0.09 -0.02 0.25 -0.21 

0.20 0.06 -0.20 -0.06 

-0.63 0.10 -0.09 -0.19 

0.025 0.37 -0.03 0.17 

0.07 -0.14 -0.23 0.03 
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Fig. 2. (A-F) PCA Ordination plots for multivariate morphometric analyses (all pairwise ordination plots for PC1 through PC4 

are shown), (G) Scatter plot of PCA between Cnemaspis kotagamai sp. nov. (filled circles), Cnemaspis ingerorum (triangles), 

and Cnemaspis kallima (filled diamonds), (H) Scatter plot of PCA between Cnemaspis dissanayakai sp. nov. (circles), Cnemas- 

pis latha (filled squares), and Cnemaspis kumarasinghei (stars), (I) Scatter plot of PCA between Cnemaspis kawminiae sp. nov. 

(squares), Cnemaspis gotaimbarai (filled triangles), and Cnemaspis kumarasinghei (stars). 

and tail lengths had higher loadings on PC4 (Tables 1—2). 

The ordination for PC1 and PC2 provided the strongest 

evidence for morphometric-based species separation— 

expect for Cnemaspis kawminiae, C. kumarasinghei, C. 

kallima, and C. latha, whose separation was most evident 

in ordination between PC1 and PC4 (Fig. 2). In addition, 

PC1 and PC3 supported separation of species based on 

morphometrics relatively well. 
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Analyses of morphometric data for separate species 

groups. PCA of morphometric measurements of Cne- 

maspis kotagamai sp. nov., Cnemaspis ingerorum, and 

Cnemaspis kallima indicated the presence of three well 

separated species (Fig. 2). Cnemaspis kotagamai sp. nov. 

and Cnemaspis kallima were clearly separated from the 

PC2 axis, while Cnemaspis ingerorum and Cnemaspis 

kallima were seprated along PC1. The PC1 and PC2 axes 
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Table 2. Morphometric variables and corresponding PC load- Table 3. Morphometric data of holotype and two paratypes of 

ings. Cnemaspis kotagamai sp. nov. from Bambaragala, Ratnapura 

Measurements PCL PC2  PC3 PCA District, Sri Lanka. 

ED -0.14 0.02 0.15 0.00 NMSL NMSL NMSL 
2019.15.01 2019.15.02 2019.15.03 

OD -0.22 0.21 0.06 -0.03 Measurenents —_—_—_——————————————————— 
Holotype Paratype Paratype 

EN 0.01 -0.14 0.16 -0.04 (Male) (Male) (Female) 

ES -0.08 -0.05 -0.12 -0.19 SVL 29 8 31.1 39-6 

SN -0.13 0.18 0.03 0.06 TRL 12.6 123 12.5 

NW 0.02 0.04 -0.07 — -0.04 TW 5.4 53 54 

EE 0.10  -0.05 0.03 -0.10 TD 3.4 3.4 3.4 

SA 0.15 -0.40 0.18 -0.15 TAL 33.5 33.8 31.1 

EL -0.08 0.14 G20 SEIS TBW 3.3 31 2.9 

IO -0.22 0.05 0.07 0.06 TBD 2.9 2.9 2.7 

IE 0.20 0.02 0.15  -0.03 ED 1.9 1.9 1.8 

HL 0.18  -018 0.05 -0.27 OD 3.2 3.3 3.1 

HW 016 “011 <013» 0.04 EN 2.8 2.8 27 

HD 0.08 -014 -0.24  -0.07 ES 3.6 3.5 ay 

JL 0.00, SO.108 <0:17 0.06 on me a LS 
NW 0.2 03 0.2 

IN -0.16 0.11 0.05 0.03 
EE 2.5 2.5 23 

SED -0.23 0.08 -0.01 0.12 
SA 12.9 12.7 11.8 

UAL O29 -=6:07 0.03 0.15 me es a ws 

LAL O15  -0.26  -0.03 0.18 in se Ae ae 

PAL -0.04 0.07 -0.28  -0.13 - 38 69 38 

DLM -1 -0.06 -0.02  -0.03  -0,27 HL 83 83 82 

DLM-2 -0.01 — -0.06 0.00 -0.22 Hw 45 Aa 45 

DLM-3 -0.10 -0.03 0.08 -0.17 HD 28 26 OF 

DLM-4 -0.15 -0.06 0.14 -0.18 JIL 49 48 49 

DLM-5 -0.17 0.02 0.12 -0.06 IN 1.6 1.6 1.4 

TRL 0.22 -0O.13  -0.25  -0.48 SED 8.7 8.6 8.7 

TW -0.22 0.11 0.14 -0.15 UAL 3.8 34) 39 

TD -0.16 0.11 0.10 -0.09 LAL 3.4 3:3 Ee 

FEL -0.16  -0.07 0.05 -0.13 PAL 3.2 3.2 3.2 

TBL 1020 «003 ST DLM (i) 1.4 1.4 1.3 

HEL 0.01 0.06 -048 0.22 DLM (it) 1.9 18 18 

DLP-1 0.04 007  -031 -0.14 oe 2.5 25 2.6 
DLP-2 0.24 013 -020 -0.10 DEM) ay uh 

DLM (vy) phe 23 23 
DLP-3 O19 -0.03 -0.15 -0O11 

FEL 5.8 5.8 5.7 
DLP-4 -0.19 0.16 -0.24 0.04 

TBL 52 5.1 49 
DLP-5 4) 3 0.21 -0.20 -0.02 

HEL 48 45 47 
TAL O15  -0.62  -0.20 0.24 DLP (i) a i Vs 

TBW -0.14 -0.03 -0.01 0.22 DLP (ii) ae ro a4 

TBD -O.11 0.05 0.01 0.21 DLP (iii) 9 28 07 

DLP (iv) 3.8 3.9 3.7 

DLP (v) 3.5 33 3.5 
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Fig. 3. Holotype male of Cnemaspis kotagamai sp. nov. (NMSL 2018.15.01). (A) Dorsal head, (B) lateral head, (C) ventral head, 

(D) heterogeneous dorsal scales, (E) scales on lateral surface of trunk, (F) smooth ventral scales, (G) cloacal characters with pre- 

cloacal pores and femoral pores, (H) lamellae on manus, (I) lamellae on pes, (J) keeled dorsal scalation of tail, (IX) lateral side of 

tail, and (L) very small smooth subcaudals. Photos: Suranjan Karunarathna. 

explained 49.5% and 27.3% of the observed variation, 

respectively. Analysis of morphometric measurements of 

Cnemaspis dissanayakai sp. nov., Chemaspis latha, and 

Cnemaspis kumarasinghei similarly indicated the pres- 

ence of three well separated species (Fig. 2). Cnemas- 

pis dissanayakai sp. nov. and Cnemaspis kumarasinghei 

Amphib. Reptile Conserv. 

were well separated in the PC1 axis while the former was 

clearly separated from Cnemaspis latha in the PC2 axis. 

The PC1 and PC2 axes explained 42.5% and 32.5% of 

the observed variation, respectively. PCA analysis of the 

morphometric measurements of Cnemaspis kawminiae 

sp. nov., Cnemaspis gotaimbarai, and Cnemaspis kuma- 
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Fig. 4. Holotype male of Cnemaspis kotagamai sp. nov. (NMSL 2018.07.01) in life in-situ in Bambaragala. (A) Dorsal view of the 

full body, and (B) ventral view with scattered yellow coloration. Photos: Suranjan Karunarathna. 

rasinghei indicated the presence of three well separated 

species (Fig. 2). Cnemaspis kawminiae sp. nov. was 

clearly separated from Cnemaspis gotaimbarai along 

the PC2 axis, while it was distinguished from C. kuma- 

rasinghei also in the PC2 axis. The PCI and PC2 axes 

explained 64.5% and 17.1% of the observed variation, 

respectively. 

Systematics 

Cnemaspis kotagamai sp. nov. Karunarathna, de Sil- 

va, Boteyue, Surasinghe, Wickramasinghe, Ukuwela & 

Bauer 

Kotagama’s Day Gecko (English) 

Kotagamage Diva-seri Hoona (Sinhala) 

Kotagamavin Pahalpalli (Tamil) 

Figs. 3-5; Tables 3-4 

urn:lsid:zoobank.org:act:35801F43-7148-4590-BE38-4214C8905646 

Holotype. NMSL 2019.15.01, adult male, 29.8 mm SVL 

(Fig. 3), collected from a granite cave Bambaragala, Pal- 

Amphib. Reptile Conserv. 

lebedda, Ratnapura District, Sabaragamu Province, Sri 

Lanka (6.512978°N, 80.750306°E, WGS1984; elevation 

127 m; around 1100 hrs) on 18 January 2019 by Suranjan 

Karunarathna and Anslem de Silva. 

Paratypes. NMSL 2019.15.02, adult male, 31.1 mm 

SVL, and NMSL 2019.15.03, adult female, 32.6 mm 

SVL, collected from a granite cave in Bambaragala, 

Pallebedda, Ratnapura District, Sabaragamuwa Prov- 

ince, Sri Lanka (6.517261°N, 80.752692°E, WGS1984; 

elevation 132 m; around 1200 hrs) on 18 January 2019 

by Suranjan Karunarathna and Anslem de Silva. 

Diagnosis. Cnemaspis kotagamai sp. nov. may be read- 

ily distinguished from its Sri Lankan congeners by a 

combination of the following morphological and mer- 

istic characteristics as well as color patterns: maximum 

SVL 32.6 mm; dorsum with heterogeneous, smooth in- 

termixed with weakly keeled granular scales; 2/2 supra- 

nasals, one internasal, 2/2 postnasals; 3—4 enlarged post- 

mentals; postmentals bounded by 5-6 chin scales; chin, 

gular, pectoral, and abdominal scales smooth, subimbri- 

cate; 21—22 belly scales across midbody; 6—7 well-devel- 
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Table 4. Meristic data of holotype and two paratypes of Cne- 
maspis kotagamai sp. nov. from Bambaragala, Ratnapura Dis- 

trict, Sri Lanka. 

NMSL NMSL NMSL 

2019.15.01 2019.15.02 2019.15.03 
Counts Se a ee ee 

Holotype Paratype Paratype 

(Male) (Male) (Female) 

FLSP (L/R) 6/7 6/6 7/7 

SUP (L/R) 8/8 8/8 7/8 

INF (L/R) FEL 8/7 7/7 

INOS 31 29 31 

PM 4 4 3 

CHS 6 5 6 

SUN (L/R) 2/2 2/2 2/2 

PON (L/R) 2/2 2/2 2/2 

INT l 1 l 

SUS (L/R) 12/12 14/13 12/12 

BET (L/R) 22122 21/19 21/22 

CAS (L/R) 11/10 11/10 10/10 

TLM (i) (L/R) 9/9 10/9 10/10 

TLM (ii) (L/R) 12/12 12/11 12/12 

TLM (iii) (L/R) 14/14 14/13 13/13 

TLM (iv) (L/R) 15/15 14/14 14/13 

TLM (v) (L/R) 12/12 11/12 12/12 

PG 114 119 116 

MBS 84 79 81 

MVS 134 137 131 

BLS 21 21 22 

TLP (1) (L/R) 9/9 8/9 8/8 

TLP (ii) (L/R) 14/14 13/14 14/14 

TLP (iii) (L/R) 16/16 16/16 15/16 

TLP (iv) (L/R) 17/17 17/18 18/17 

TLP (v) (L/R) 16/16 15/15 16/15 

PCP. 1 1 - 

FP (L/R) 5/5 4/4 - 

PFS (L/R) 12/13 11/12 - 

DFS (L/R) 2/2 4/6 - 

oped tubercles on posterior flank; 114—119 paravertebral 

granules linearly arranged; one precloacal pore, 4-5 fem- 

oral pores in males, separated by 11-13 unpored proxi- 

mal femoral scales, 2—6 unpored distal femoral scales; 

131-137 ventral scales; 79-84 midbody scales; subcau- 

dals smooth, median row comprising an irregular series 

of diamond-shaped, small scales; 7-8 supralabials; 7—8 

infralabials; 13-15 total lamellae on 4" digit of manus, 

and 17-18 total lamellae on 4" digit of pes. 

Comparisons with other Sri Lankan species. Among 

species of the C. kandiana clade sensu Agarwal et al. 

(2017), Cnemaspis kotagamai sp. nov. differs by hav- 

ing heterogeneous (versus homogeneous) dorsal scales 

Amphib. Reptile Conserv. 

from C. amith Manamendra-Arachchi et al. 2007, C. 

gotaimbarai Karunarathna et al. 2019b, C. kumarasing- 

hei Wickramasinghe and Munindradasa 2007, C. latha 

Manamendra-Arachchi et al. 2007, and C. nandimithrai 

Karunarathna et al. 2019b; it can also be diagnosed from 

C. butewai Karunarathna et al. 2019b, C. kandiana (Ke- 

laart, 1852), C. kivulegedarai Karunarathna et al. 201 9b, 

C. menikay Manamendra-Arachchi et al. 2007, C. pava 

Manamendra-Arachchi et al. 2007, C. pulchra Manamen- 

dra-Arachchi et al. 2007, C. retigalensis Wickramasing- 

he and Munindradasa 2007, C. samanalensis Wickrama- 

singhe and Munindradasa 2007, C. si/vula Manamendra- 

Arachchi et al. 2007, C. tropidogaster (Boulenger, 1885), 

and C. upendrai Manamendra-Arachchi et al. 2007 by 

having smooth (versus keeled) pectoral scales. The new 

species differs from C. kallima Manamendra-Arachchi et 

al. 2007 by having more midbody scales (79-84 versus 

67-74), presence of more paravertebral granules (114— 

119 versus 99-107), by having fewer precloacal pores 

(1 versus 3-4), and having fewer tubercles on the poste- 

rior flank (6—7 versus 12-15). It differs from C. ingero- 

rum Batuwita et al. 2019 by having more ventral scales 

(131-137 versus 88—95) and more paravertebral granules 

(114-119 versus 93-101). 

Among species of the C. podihuna clade sensu Agar- 

wal et al. (2017), Cnemaspis kotagamai sp. nov. differs 

by the absence of clearly enlarged, hexagonal or subhex- 

agonal subcaudal scales from the following species: C. 

alwisi Wickramasinghe and Munindradasa 2007, C. ans- 

/emi Karunarathna and Ukuwela 2019, C. gemunu Bauer 

et al. 2007, C. godagedarai de Silva et al. 2019, C. hiti- 

hami Karunarathna et al. 2019b, C. kandambyi Batuwita 

and Udugampala 2017, C. kohukumburai Karunarathna 

et al. 2019b, C. molligodai Wickramasinghe and Munin- 

dradasa 2007, C. nilgala Karunarathna et al. 2019, C. 

phillipsi Manamendra-Arachchi et al. 2007, C. podihuna 

Deraniyagala, 1944, C. punctata Manamendra-Arachchi 

et al. 2007, C. rajakarunai Wickramasinghe et al. 2016, 

C. rammalensis Vidanapathirana et al. 2014, and C. scal- 

pensis (Ferguson 1877). 

Description of Holotype (NMSL 2019.15.01). An adult 

male, 29.8 mm SVL and 33.5 mm TAL. Body slender, 

relatively long (TRL/SVL ratio 42.2%). Head relatively 

small (HL/SVL ratio 28.0% and HL/TRL ratio 66.2%), 

narrow (HW/SVL ratio 15.3% and HW/HL ratio 54.6%), 

depressed (HD/SVL ratio 9.5% and HD/HL ratio 33.9%), 

and distinct from neck. Snout relatively long (ES/HW ra- 

tio 78.4% and ES/HL ratio 42.8%), less than twice eye 

diameter (ED/ES ratio 52.5%), more than half length of 

jaw (ES/JL ratio 72.1%), snout slightly concave in lateral 

view; eye relatively small (ED/HL ratio 22.5%), larger 

than the ear (EL/ED ratio 44.4%), pupil rounded; orbit 

length greater than eye to ear distance (OD/EE ratio 

127.8%) and length of IV digit of manus (OD/DLM IV 

ratio 111.8%); supraocular ridges moderately developed; 

ear opening small (EL/HL ratio 10.0%), deep, taller than 
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wide, larger than nostrils; two rows of scales separate or- 

bit from supralabials; interorbital distance is greater than 

snout length (IO/ES ratio 101.7%), shorter than head 

length (IO/HL ratio 43.5%); eye to nostril distance great- 

er than the eye to ear distance (EN/EE ratio 109.5%). 

Dorsal surface of the trunk with smooth scales inter- 

mixed with weakly keeled heterogeneous granules, 114 

paravertebral granules; 134 midventral scales, smooth; 84 

midbody scales; 6/7 weakly developed tubercles on the 

flanks; ventrolateral scales irregular, enlarged; granules 

on snout smooth and raised, larger than those on interor- 

bital and occipital regions; canthus rostralis nearly absent, 

11/10 smooth oval scales from eye to nostril; scales of the 

interorbital region circular and smooth; tubercles present 

both on the sides of the neck and around the ear; ear open- 

ing vertically oval, slanting from anterodorsal to postero- 

ventral, 22/22 scales between anterior margin of the ear 

opening and the posterior margin of the eye. Supralabials 

8/8, infralabials 7/7, becoming smaller towards the gape. 

Rostral scale wider than long, partially divided (80%) by 

a median groove, contact with first supralabial. Nostrils 

separated by 2/2 enlarged supranasals with one internasal; 

no enlarged scales behind the supranasals. Nostrils oval, 

dorsolaterally orientated, not in contact with first supra- 

labials; 2/2 postnasals, smooth, larger than nostrils, par- 

tially in contact with first supralabial. 

Amphib. Reptile Conserv. 

Wark 
Fig. 5. General habitat of Cnemaspis kotagamai sp. nov. at Bambaragala isolated forest hill, Ratnapura District, Sri Lanka. (A) Rock 

outcrop habitat, (B) abandoned cave building, and (C) deep and tall granite tunnel. Photos: Madhava Botejue. 

Mental sub-rhomboid in shape, as wide as long, poste- 

riorly in contact with four enlarged postmentals (smaller 

than mental, and larger than chin scales); postmentals in 

contact and bordered posteriorly by six unkeeled chin 

scales (smaller than nostrils), in contact with the 1* in- 

fralabial; ventral scales smaller than chin scales. Smooth, 

rounded, juxtaposed scales on the chin and the gular re- 

gion; pectoral and abdominal scales smooth, subimbri- 

cate to imbricate towards precloacal region, abdominal 

scales slightly larger than dorsals; 21 belly scales across 

venter; smooth scales around vent and base of tail, 

subimbricate; one precloacal pore; 5/5 femoral pores; 

12/13 unpored proximal femoral scales on each side; 2/2 

enlarged distal femoral scales. Regenerated tail of holo- 

type a little longer than the snout-vent length (TAL/SVL 

ratio 112.7%); hemipenal bulge greatly swollen (TBW 

3.3 mm), heterogeneous scales on the dorsal aspect of 

the tail directed backwards, spine-like tubercles present 

at the base of tail; tail with 4—5 enlarged flattened obtuse 

scales forming whorls; a large, blunt post-cloacal spur 

on each side, dorsoventrally flattened and narrow; sub- 

caudals smooth and small, subrhomboidal, arranged in a 

single median series. 

Forelimbs very short, slender (LAL/SVL ratio 11.4% 

and UAL/SVL ratio 12.7%); hind limbs long, tibia shorter 

than femur (TBL/SVL ratio 17.3% and FEL/SVL ratio 
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19.4%). Anterior surface of upper arm with keeled and 

less imbricate scales; dorsal, posterior, and ventral sur- 

face smooth, scales of the anterior surface twice as large 

as those of the other surfaces; anterior and dorsal surfaces 

of lower arm with keeled and less imbricate scales, ven- 

tral and posterior surfaces with unkeeled imbricate scales, 

scales on the anterior surface of upper arm and lower arm 

twice the size of those of other aspects. Scales on dorsal 

and ventral surfaces of femur smooth, those on anterior 

and posterior surfaces keeled, scales on the ventral surface 

twice the size of those of other aspects. Dorsal, anterior, 

and posterior surfaces of tibia with keeled and weakly im- 

bricate scales, ventral surface with smooth, subimbricate 

scales, scales of the ventral surface twice as large as those 

on other aspects. Dorsal and ventral surfaces of manus and 

pes with keeled granules; dorsal surfaces of digits with 

granular scales. Digits elongate and slender with inflected 

distal phalanges, all bearing slightly recurved claws. Sub- 

digital lamellae entire (except divided at first interphalan- 

gial joint), unnotched; total lamellae on manus (left/right): 

digit I (9/9), digit II (12/12), digit IM (14/14), digit IV 

(15/15), digit V (12/12); total lamellae on pes (left/right): 

digit I (9/9), digit II (14/14), digit II (16/16), digit IV 

(17/17), digit V (16/16); interdigital webbing absent; rela- 

tive length of left manual digits: I (1.4 mm), II (1.9 mm), 

V (2.3 mm), II (2.5 mm), IV (2.9 mm); relative length of 

left pedal digits: I (1.2 mm), I (2.1 mm), HI (2.9 mm), V 

(3.5 mm), IV (3.8 mm). 

Variation of the type series. The SVL of adult speci- 

mens in the type series of Cnemaspis kotagamai sp. nov. 

(n = 3) ranges from 29.8 to 32.6 mm; interorbital scales 

29-31; supraciliaries above the eye 12—14; scales from 

eye to tympanum 19-22; canthal scales 10—11; tubercles 

on posterior flank 6—7; chin scales 5—6; ventral scales 

131-137 (Tables 3-4); midbody scales 79-84; paraverte- 

bral granules 114—119; belly scales across venter 21—22: 

femoral pores in males 4—5:; unpored proximal femoral 

scales in males 11-13; unpored distal femoral scales in 

males 2—6; total lamellae on digit of the manus: digit I 

(9-10), digit IT (11-12), digit HI (13-14), digit IV (13- 

15), digit V (11-12); total lamellae on digit of the pes: 

digit I (8-9), digit IT (13-14), digit HI (15-16), digit IV 

(17-18), digit V (15-16). 

Color of living specimens. Dorsum of head, body, and 

limbs generally brown; one broad, yellow vertebral 

stripe running form occiput to tail (Fig. 4); five irregular 

blackish-brown paravertebral blotches present; occipital 

area with a ‘W’-shaped dark marking. Tail dark brown 

dorsally, with 11 faded black cross-bands; pupil circu- 

lar and black with the surrounding margins yellow and 

orange, supraciliaries yellowish; two black postorbital 

stripes on each side; an oblique black line between the 

eye and nostril on either side; supralabials and infralabi- 

als yellowish with tiny black spots; chin and gular scales 

dirty white, without dark spots; pectoral, abdominal, clo- 

acal, and subcaudal scales immaculate cream; dorsum of 
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limbs with faded black patches; manus and pes alternat- 

ing black and cream-white crossbands. 

Color of preserved specimens. Dorsally blackish-brown 

with five distinct dark, irregular brown blotches (Fig. 3); 

supralabials and infralabials dirty white; chin and gular 

scales grey; ventral surface uniformly dirty white in col- 

or, with some scales on thigh, tail base, and arms with 

dark brown margins. 

Etymology. The specific epithet is an eponym Latinized 

(kotagamai) in the masculine genitive singular, honoring 

prominent Sri Lankan scientist (ornithologist), Sarath Wi- 

malabandara Kotagama (Emeritus Professor of the Uni- 

versity of Colombo) for his valuable contributions towards 

biodiversity conservation and management in Sri Lanka. 

Distribution and naturalhistory. The type locality, Bam- 

baragala forest (6.509086—6.522369°N and 80.742731— 

80.759386°E; Ratnapura District, Sabaragamuwa Prov- 

ince), is located in the lowland (southern intermediate 

bioclimatic zone) where tropical moist semi-evergreen 

forests comprise the dominant vegetation type (Guna- 

tileke and Gunatileke 1990). The forest acreage is ~50 ha 

and relatively isolated by anthropogenically-altered flat 

lands. Bambaragala lies at an elevation of 110—178 m asl. 

The mean annual rainfall of 1,500—2,000 mm Is received 

mainly during the southwest monsoon (May—Septem- 

ber), while the mean annual temperature 1s 27.8—29.6 °C. 

Bambaragala is rich in granite rock caves with over 30 

identified caves. Cnemaspis kotagamai sp. nov. appeared 

to be a very rare species in Bambaragala, as only five 

individuals were recorded during the survey. This species 

was located in a granite cave on vertical surfaces, 4 m in 

height, within the forested area (Fig. 5). The microhabitat 

of C. kotagamai sp. nov. was poorly illuminated (light in- 

tensity: 385-469 Lux), relatively moist (relative humid- 

ity: 71-88%), canopy-shaded (canopy cover: 65—80%), 

and relatively cool (ambient temperature: 29.8—31.3 °C 

and substrate temperature: 27.8—28.6 °C). The new spe- 

cles was sympatric with several other gecko species: Ge- 

hyra mutilata, Hemidactylus depressus, H. frenatus, and 

H. parvimaculatus. No eggs were observed. 

Conservation status. Application of the IUCN Red List 

criteria indicates that C. kotagamai sp. nov. is Critically 

Endangered (CR), due to having an area of occupancy 

(AOO) <10 km? (four locations, 0.13 km? in total assum- 

ing a 100 m radius around the georeferenced location) and 

an extent of occurrence (EOO) <100 km? (0.37 km/’) in 

Sabaragamuwa Province [Applicable criteria B2-b (111)]. 

Remarks. Cnemaspis kotagamai sp. nov. most closely 

resembles C. ingerorum (southern dry zone, ~85 m asl) 

and C. kallima (northern wet zone, ~600 m asl) morpho- 

logically, the type localities of these species are separated 

by ~63 km (Sandagala in Tissamaharamaya) and ~115 

km (Gammaduwa in Matale) straight line distances from 
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Fig. 6. Holotype male of Cnemaspis dissanayakai sp. nov. (NMSL 2018.20.01). (A) Dorsal head, (B) lateral head, (C) ventral 

head, (D) homogeneous dorsal scales, (E) scales on lateral surface of trunk, (F) smooth ventral scales, (G) cloacal characters with 

precloacal pores and femoral pores, (H) lamellae on manus, (I) lamellae on pes, (J) smooth dorsal scalation of tail, (IX) lateral side 

of tail, and (L) very small smooth subcaudals. Photos: Suranjan Karunarathna. 

Bambaragala in Pallebedda (Fig. 1). Also see the com- —- Dissanayakage Diva-seri Hoona (Sinhala) 

parison with other species for more details. Dissanayakavin Pahalpalli (Tamil) 

Figs. 6-8; Tables 5—6 

Cnemaspis dissanayakai sp. nov. Karunarathna, de 

Silva, Madawala, Karunarathna, Wickramasinghe, urn:|sid:zoobank.org:act:7A BF9B28-7D04-4296-BDB5-ECEA07B1 F965 

Ukuwela & Bauer 

Dissanayaka’s Day Gecko (English) Holotype. NMSL 2019.20.01, adult male, 28.6 mm SVL 
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Table 5. Morphometric data of holotype and two paratypes of 

Cnemaspis dissanayakai sp. nov. from Dimbulagala, Polonna- 

ruwa District, Sri Lanka. 

NMSL NMSL NMSL 

2019.20.01 2019.20.02 2019.20.03 
Measurements Se ee 

Holotype Paratype Paratype 

(Male) (Male) (Female) 

SVL 28.6 28.2 29.4 

TRL 11.1 11.2 11.0 

TW 55 5.4 oer 

TD 3.6 3.4 33 

TAL 31.1 31.2 34.4 

TBW 25 2.7 2.8 

TBD Di 23 Die 

ED 1.9 19 1.9 

OD 3.3 3.1 3.1 

EN 2.4 2.4 2:3 

ES 3.6 a7 3.6 

SN 1.3 1.4 1.4 

NW 0.2 O72 0.2 

EE 2.5 oa 2,5 

SA esa 12.9 12.8 

EL 0.8 0.8 0.9 

IO 3.6 3.6 mie 

IE 3.8 3:7 se, 

HL 9.0 8.9 8.9 

HW 43 45 4.4 

HD 2.4 25 2 

JL 5D 5.6 5.6 

IN 1.6 1.6 1.6 

SED 8.1 8.2 8.2 

UAL 4.6 4.6 4.6 

LAL 4.2 4.2 4.2 

PAL 3.2, Bee 33 

DLM (1) 1.6 1.6 ies 

DLM (ii) 1.8 1.8 1.9 

DLM (iit) 2.8 2 Dal 

DLM (iv) 33 Se 3.4 

DLM (v) 25 2.4 2.6 

FEL 5.6 5.6 36 

TBL Saf Sl 5.5 

HEL 3.9 3.8 3.8 

DLP (1) 1.3 15 Ls 

DLP (11) a2 3.2 343 

DLP (iii) 3.6 3.6 SF 

DLP (iv) 4 4l 4.2 

DLP (v) are 3.8 3,7 
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Table 6. Meristic data of holotype and two paratypes of Cne- 

maspis dissanayakai sp. nov. from Dimbulagala, Polonnaruwa 

District, Sri Lanka. 

NMSL NMSL NMSL 

2019.20.01 2019.20.02 2019.20.03 
Counts 

Holotype Paratype Paratype 

(Male) (Male) (Female) 

FLSP (L/R) 7/6 7/7 6/6 

SUP (L/R) 7/7 7/7 7/7 

INF (L/R) 7/7 7/7 7/7 

INOS 31 29 29 

PM 3 3 3 

CHS ) 6 6 

SUN (L/R) 212 2/2 2/2 

PON (L/R) 1/1 1/1 1/1 

INT 1 1 l 

SUS (L/R) 16/16 16/17 16/15 

BET (L/R) 22/23 21/21 21/22 

CAS (L/R) 11/12 11/11 11/11 

TLM (i) (L/R) 10/10 10/10 10/10 

TLM (ii) (L/R) 13/12 1272 12/12 

TLM (iit) (L/R) 13/13 12/13 12/12 

TLM (iv) (L/R) a2i24 21/21 21/21 

TLM (v) (L/R) 14/14 13/14 14/13 

PG 105 107 105 

MBS 98 94 95 

MVS 118 120 119 

BLS 17 LF 19 

TLP (i) (L/R) 8/8 8/9 8/8 

TLP (it) (L/R) 13/14 13/13 13/13 

TLP (ii) (L/R) 16/16 16/15 16/16 

TLP (iv) (L/R) 22/21 21-21 21/21 

TLP (v) (L/R) 17/16 17/17 17/17 

PCP 2 2 - 

FP (L/R) 5/4 4/4 - 

PFS (L/R) 10/10 11/10 - 

DFS (L/R) 7/5 FT - 

(Fig. 6), collected from a large granite cave in the shaded 

forest of Dimbulagala, Polonnaruwa District, North- 

Central Province, Sri Lanka (7.872931°N, 81.135569°E, 

WGS1984; elevation 129 m; around 1600 hrs) on 12 July 

2018 by Suranjan Karunarathna and Anslem de Silva. 

Paratypes. NMSL 2019.20.02, adult female, 29.4 mm 

SVL, and NMSL 2019.20.03, adult male, 28.2 mm SVL, 

collected from moss covered granite cave in Dimbula- 

gala, Polonnaruwa District, North-Central Province, Sri 

Lanka (7.851358°N, 81.141675°E, WGS1984; elevation 

135 m; around 1200 hrs) on 12 July 2018 by Suranjan 

Karunarathna and Anslem de Silva. 
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Diagnosis. Cnemaspis dissanayakai sp. nov., may be 

readily distinguished from its Sri Lankan congeners by 

a combination of the following morphological and mer- 

istic characteristics: maximum SVL 29.4 mm; dorsum 

with homogeneous, subconical granular scales; one in- 

ternasal, 2/2 supranasals, 1/1 postnasals; 29-31 interor- 

bital scales; 15—17 supraciliaries, 11-12 canthal scales, 

21-23 eye to tympanum scales; three enlarged postmen- 

tals; postmentals bounded by 6—7 chin scales; chin with 

smooth granules, gular, pectoral, and abdominal scales 

smooth, subimbricate; 17 belly scales across the venter; 

6—7 well developed tubercles on posterior flank; 105—107 

linearly arranged paravertebral granules; two precloacal 

pores, 4—5 femoral pores on each side in males separated 

by 10-11 unpored proximal femoral scales, 5-7 unpored 

distal femoral scales; 118—120 ventral scales; 94—98 mid- 

body scales; subcaudals smooth, median row small, in an 

irregular series of diamond-shaped scales; 7/7 supralabi- 

als; 7/7 infralabials; 21-22 total lamellae on 4" digit of 

manus, and 21—22 total lamellae on 4" digit of pes. 

Comparisons with other Sri Lankan species. Among 

species of the C. kandiana clade sensu Agarwal et al. 

(2017), Cnemaspis dissanayakai sp. nov. differs from C. 

butewai, C. ingerorum, C. kallima, C. kandiana, C. ki- 

vulegedarai, C. kotagamai sp. nov., C. menikay, C. pava, 

C. pulchra, C. retigalensis, C. samanalensis, C. silvula, 

C. tropidogaster, and C. upendrai by having homoge- 

neous (versus heterogeneous) dorsal scales; from C. 

amith by having smooth (versus keeled) pectoral scales; 

from C. kumarasinghei, C. latha, and C. nandimithrai 

by having more paravertebral granules (105-107 ver- 

sus 61-68, 72-79, and 95-99, respectively), and from 

by having more total lamellae on digit [V of manus and 

digit IV of pes (21-22 versus 16-18, 17-18, and 19-20, 

respectively); from C. gotaimbarai by having fewer 

paravertebral granules (86-92 versus 117-121), fewer 

ventral scales (107—114 versus 129-138), and fewer total 

lamellae on digit IV of manus and digit IV of pes (15-16 

versus 19-20). 

Among species of the C. podihuna clade sensu Agar- 

wal et al. (2017), Cnemaspis dissanayakai sp. nov. dif- 

fers by the absence of clearly enlarged, hexagonal or 

subhexagonal subcaudal scales from the following spe- 

cies: C. alwisi, C. anslemi, C. gemunu, C. hitihami, C. 

kandambyi, C. kohukumburai, C. molligodai, C. nilgala, 

C. phillipsi, C. podihuna, C. punctata, C. rajakarunai, C. 

rammalensis, and C. scalpensis. 

Description of Holotype (NMSL 2019.20.01). An adult 

male, 28.6 mm SVL, and 31.1 mm TAL. Body slender, 

relatively short (TRL/SVL ratio 38.8%). Head relatively 

long (HL/SVL ratio 31.5% and HL/TRL ratio 81.1%), 

very narrow (HW/SVL ratio 15.1% and HW/HL ratio 

48.0%), depressed (HD/SVL ratio 8.2% and HD/HL ra- 

tio 26.2%), and distinct from neck. Snout relatively long 

(ES/HW ratio 82.2% and ES/HL ratio 39.5%), less than 
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twice eye diameter (ED/ES ratio 52.8%), more than half 

length of jaw (ES/JL ratio 65.2%), snout slightly con- 

cave in lateral view; eye relatively small (ED/HL ratio 

20.8%), twice as large as the ear (EL/ED ratio 43.6%), 

pupil rounded; orbit length greater than eye to ear dis- 

tance (OD/EE ratio 131.0%) and also shorter than length 

of IV digit of manus (OD/DLM IV ratio 99.7%); supra- 

ocular ridges not prominent; ear opening very small (EL/ 

HL ratio 9.1%), deep, taller than wide, larger than nos- 

trils; two rows of scales separate orbit from supralabials: 

interorbital distance slightly shorter than snout length 

(IO/ES ratio 99.7%), less than half of head length (1O/ 

HL ratio 39.4%); eye to nostril distance slightly shorter 

than the eye to ear distance (EN/EE ratio 95.2%). 

Dorsal surface of trunk with homogeneous, subconi- 

cal granules; 105 paravertebral granules; 118 mid-ventral 

scales, smooth; 98 midbody scales; 7/6 well developed 

tubercles on flanks; ventrolateral scales not enlarged: 

granules on snout strongly keeled, larger than those on 

interorbital and occipital regions; canthus rostralis nearly 

absent, 11/12 smooth round scales from eye to nostril; 

scales of the interorbital region oval and smooth; 2/2 

small and blunt tubercles present on sides of neck, and 

around ear; ear opening vertically oval, backward slant- 

ed, 22/23 scales between anterior margin of ear opening 

and posterior margin of eye. Supralabials 7/7, infralabi- 

als 7/7, becoming smaller towards the gape. Rostral scale 

wider than long, partially divided (70%) by a median 

groove, in contact with first supralabial. Nostrils sepa- 

rated by 2/2 enlarged supranasals with one internasal; no 

enlarged scales behind supranasals. Nostrils oval, dorso- 

laterally orientated, not in contact with first supralabials; 

1/1 postnasals, smooth, larger than nostrils, partially in 

contact with first supralabial. 

Mental subtriangular, as wide as long, posteriorly in 

contact with three enlarged postmentals (smaller than 

mental, and larger than chin scales); postmentals in con- 

tact and bordered posteriorly by seven smooth chin scales 

(smaller than nostrils), in contact only with 1* infralabials; 

ventral scales smaller than chin scales; smooth, rounded, 

juxtaposed scales on the chin and gular region; pectoral 

and abdominal scales smooth, subimbricate to imbricate 

towards precloacal region, abdominal scales slightly larger 

than dorsals; 17 belly scales across venter; scales around 

vent and base of tail smooth, subimbricate; two precloacal 

pores; 5/4 femoral pores; 10/10 unpored proximal femo- 

ral scales on each side; 7/5 enlarged distal femoral scales. 

Original tail of holotype longer than snout-vent length 

(TAL/SVL ratio 108.7%); tail base greatly swollen (TBW 

2.5 mm), heterogeneous scales on dorsum of the tail di- 

rected backwards, spine-like tubercles along tail; tail with 

4-6 enlarged flattened obtuse scales forming whorls; a 

small, blunt post-cloacal spur on each side, dorsoventrally 

flattened and narrow; median series of smooth, irregular, 

oval to rhomboid subcaudals. 

Forelimbs moderately short, slender (LAL/SVL ra- 

tio 14.7% and UAL/SVL ratio 15.9%); hind limbs long, 
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tibia barely longer than the femur (TBL/SVL ratio 19.7% 

and FEL/SVL ratio 19.6%). Dorsal, anterior, and pos- 

terior surfaces of upper arm and lower arm with keeled 

and less imbricate scales than ventrals, ventral surfaces 

smooth, less imbricate scales than ventrals, scales of the 

anterior surface twice as large as those of the other sur- 

faces. Scales on dorsal, posterior, and ventral surfaces of 

femur smooth and granular, anterior surface with keeled 

subimbricate scales, anterior surface twice as large as 

those of the other aspects; dorsal, anterior and posterior 

surfaces of tibia with keeled and subimbricate scales, 

ventral scales smooth, subimbricate, twice as large as 

those of the other limb surfaces. Manus and the pes with 

keeled granules dorsally and ventrally; dorsum of dig- 

its with granular scales; digits elongate and slender with 

inflected distal phalanges, all bearing slightly recurved 

claws. Subdigital lamellae entire (except divided at first 

interphalangial joint), unnotched; total lamellae on ma- 

nus (left/right): digit I (10/10), digit IT (13/12), digit I 

(13/13), digit IV (22/21), digit V (14/14); total lamellae 

on pes (left/right): digit I (8/8), digit II (13/14), digit II 

(16/16), digit IV (22/21), digit V (17/16); interdigital 

webbing absent; relative length of digits of left manus: I 

(1.6 mm), II (1.8 mm), V (2.5 mm), III (2.8 mm), IV (3.3 

‘ai & 

mm); relative length of digits of left pes: I (1.5 mm), II 

(3.2 mm), III (3.6 mm), V (3.9 mm), IV (4.1 mm). 

Variation of the type series. The SVL of adult speci- 

mens in the type series of Cnemaspis dissanayakai sp. 

nov. (n = 3) ranges from 28.2 to 29.4 mm; interorbital 

scales 29-31; supraciliaries above the eye 15—17; scales 

from eye to tympanum 21—23; canthal scales 11-12; tu- 

bercles on posterior flank 6—7; chin scales 6—7; ventral 

scales 118-120; midbody scales 94-98; paravertebral 

granules 105-107 (Tables 5-6); belly scales across ven- 

ter 17-19; femoral pores 4-5; unpored proximal femor- 

als 10-11; unpored distal femoral scales 5—7; total lamel- 

lae on digit of the manus: digit I (8-9), digit II (13-14), 

digit III (15-16), digit IV (21-22); total lamellae on digit 

of the pes: digit I (8-9), digit IT (13-14), digit II (15-16), 

digit IV (21-22), digit V (16-17). 

Color of living specimens. Dorsum of the head, body, 

and limbs generally dull brown, varying from light ma- 

roon to light brown, five faded and irregular ‘W’-shaped 

brown markings on the trunk; 4—5 cream vertebral blotch- 

es (Fig. 7); an oblique black line between eye and nostrils 

on either side, two straight, dark brown postorbital stripes 

et | 
© a 

Fig. 7. Holotype male of Cnemaspis dissanayakai sp. nov. (NMSL 2018.20.01) in life in-situ in Dimbulagala. (A) Dorsal view of 

the full body, and (B) ventral view with dirty white coloration. Photos: Suranjan Karunarathna. 
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Fig. 8. General habitat of Cnemaspis dissan ayakai sp. nov. at Dimbulagala isolated hill forest, Polonnaruwa District, Sri La 

, . ai ae 

nka. 
(A) Complete view of the mountain, (B) abandoned ancient cave building in Kosgahaulpatha, and (C) deep and tall granite tunnel. 

Photos: Madhava Botejue and Ashan Geeganage. 

extend from eyes posteroventrally, and a faded spot pres- 

ent in the occipital area. Tail grey-pink dorsally, with S—7 

irregular faded brown cross-bands; pupil is circular and 

black with the surrounding orange, with supraciliaries 

being light brownish; supralabials dirty whitish dusted 

with black; infralabials greyish dusted with black; mid- 

gular scales are yellowish; pectoral, abdominal, cloacal, 

and subcaudal scales white without markings; dorsum of 

limbs with irregular brown patches and lines; manus and 

pes with black and cream cross white stripes on dorsum. 

Color of preserved specimens. Dorsum dark brown 

with grey, faded indistinct irregular brown markings; 

vertebral blotches cream. Venter dirty white with some 

scales on throat, abdomen, thigh, tail base, and arms with 

dark brown margins (Fig. 6). 

Etymology. The specific epithet is an eponym Latinized 

(dissanayakai) in the masculine genitive singular, honoring 

Dissanayaka Mudiyanselage Karunarathna (born in Nilga- 

la, Bibila) — father of the first author (Suranjan Karunara- 

thna) for his encouragement, financial support for research, 

and for allowing SK to pursue his interest in wildlife. 

Distribution and natural history. The type local- 

ity, Dimbulagala (7.843919-7.876344°N, 81.105603-— 
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81.156442°E), situated in the Polonnaruwa District, North 

Central Province (northeast dry bioclimatic zone) of Sri 

Lanka, supports tropical dry-mixed evergreen forests (Gu- 

natileke and Gunatileke 1990), and is ~1,000 ha in size. 

The mean annual rainfall of 1,500—2,000 mm is received 

mainly during the northeast monsoon (November—Febru- 

ary). The mean annual temperature of the area is 28.9—30.2 

°C, and its elevation range is 120-250 m asl. According 

to preliminary investigations, Cnemaspis dissanayakai sp. 

nov. appeared to be very rare in Dimbulagala. The survey 

of 35 ha recorded two (+ 0.1) geckos per surveyor-hour of 

effort. This species was restricted to rocky surfaces and 

granite caves in shaded forested areas, and old abandoned 

buildings inside the forest (Fig. 8). These microhabitats 

were well-shaded (light intensity: 594-648 Lux), rela- 

tively humid (relative humidity: 65-90%), and moderately 

warm (ambient temperature: 30.2—31.9 °C and substrate 

temperature 27.5—28.6 °C). The new species was observed 

to occur in sympatry with the following gecko species: 

Calodactylodes illingworthorum, Gehyra mutilata, Hemi- 

dactylus depressus, H. frenatus, H. hunae, H. parvimac- 

ulatus, and H. triedrus. Older and newly laid eggs were 

observed in granite rock crevices, usually laid in clusters 

of three. The eggs were pure white in color and almost 

spherical in shape (mean diameter 4.9 + 0.02 mm), with a 

slightly flattened side attached to the rocky substrate. 
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Fig. 9. Holotype male of Cnem aspis kawminiae sp. nov. (NMSL 2018.18.01). (A) Dorsal head, (B) lateral head, (C) ventral head, 

\ Haat =| 

(D) homogeneous dorsal scales, (E) scales on lateral surface of trunk, (F) smooth ventral scales, (G) cloacal characters with precloa- 

cal pores and femoral pores, (H) lamellae on manus, (I) lamellae on pes, (J) smooth dorsal scalation of tail, (IX) lateral side of tail, 

and (L) very small subcaudals. Photos: Suranjan Karunarathna. 

Conservation status. Application of the IUCN Red 

List criteria indicates that C. dissanayakai sp. nov. is 

Critically Endangered (CR) due to having an area of 

occupancy (AOO) <10 km? (four locations, 0.13 km? in 

total assuming a 100 m radius around the georeferenced 

location) and an extent of occurrence (EOO) <100 km? 

(4.08 km?) in North Central Province [Applicable crite- 

ria B2-b (ii1)]. 
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Remarks. Cnemaspis dissanayakai sp. nov. most closely 

resembles C. kumarasinghei (east intermediate zone) and 

C. latha (southern intermediate zone) morphologically. 

The type localities of these species are separated by ~105 

km (Maragala in Monaragala, ~500 m asl) and ~90 km 

(Bandarawela in Badulla, ~700 m asl) straight line dis- 

tances from Dimbulagala in Polonnaruwa (Fig. 1). Also 

see the comparison with other species for more details. 
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Table 7. Morphometric data of holotype and two paratypes of 

Cnemaspis kawminiae sp. nov. from Mandaramnuwara, Nu- 

wara-Eliya District, Sri Lanka. 

Measurements 

SVL 

TRL 

TW 

TD 

TAL 

TBW 

TBD 

IN 

SED 

UAL 

LAL 

PAL 

DLM (i) 

DLM (ii) 

DLM (iii) 

DLM (iv) 

DLM (v) 

FEL 

TBL 

HEL 

DLP (i) 

DLP (ii) 

DLP (iii) 

DLP (iv) 

DLP (v) 
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NMSL NMSL NMSL 

2019.18.01 2019.18.02 2019.18.03 

Holotype Paratype Paratype 

(Male) (Male) (Female) 

33.7 33.2 5556, 

16.4 14.9 16.2 

RO) 5.4 5.4 

3.4 3.2 3:3 

36.1 42.7 38.0 

3.4 3.4 3:2 

2:9 2.8 2.7 

1.5 1.5 1.4 

3.1 29 Dd 

3.1 SZ. Sl 

4.3 45 4.8 

2 1.3 1s 

0.3 0.3 0.3 

2 Sie 3,2 

14.9 14.8 14.9 

0.9 0.9 0.9 

2.9 29) 2) 

37 af 3:3 

9.9 9.4 10.4 

3:5 5.3 a2 

3.8 3.6 3.6 

5.9 5.8 5.8 

1.3 1.3 1.3 

8.3 8.2 8.0 

45 43 43 

45 4.5 4.5 

4.6 4.2 4.2 

2.1 2.2 2.2 

235 2S, 2.6 

2.6 27 2.6 

3.0 29) 3.0 

Ze zie 2.2 

6.5 6.3 6.5 

6.1 6.1 6.1 

5:3 5.8 6.1 

2.1 221 2.1 

3.0 2 3.0 

3.5 3.5 3.5 

3.8 3.8 3.8 

3.6 3.8 3.6 

Table 8. Meristic data of holotype and two paratypes of Cne- 

maspis kawminiae sp. nov. from Mandaramnuwara, Nuwara- 

Eliya District, Sri Lanka. 

NMSL NMSL NMSL 

2019.18.01 2019.18.02 2019.18.03 
Counts 

Holotype Paratype Paratype 

(Male) (Male) (Female) 

FLSP (L/R) 8/7 77 8/7 

SUP (L/R) 8/8 8/8 8/7 

INF (L/R) 7/7 8/7 77 

INOS eA | 20 22 

PM 3 3 3 

CHS 5 a 5 

SUN (L/R) 2/2 2/2 2/2 

PON (L/R) 2/2 2/2 2/2 

INT 1 1 | 

SUS (L/R) 10/10 10/10 10/9 

BET (L/R) 22/20 21/21 22/20 

CAS (L/R) 10/11 10/10 10/10 

TLM (i) (L/R) 10/9 10/9 10/10 

TLM (ii) (L/R) 13/13 12/12 13/12 

TLM (iii) (L/R) 14/13 14/14 14/14 

TLM (iv) (L/R) 15/14 15/15 14/14 

TLM (v) (L/R) 13/14 14/14 14/13 

PG 89 92 86 

MBS 78 76 76 

MVS 107 108 114 

BLS 21 17 19 

TLP (i) (L/R) 9/9 10/9 10/10 

TLP (ii) (L/R) 12/13 12/12 12/12 

TLP (iii) (L/R) 16/15 16/16 15/15 

TLP (iv) (L/R) 16/16 15/16 15/16 

TLP (v) (L/R) 14/14 14/15 15/15 

PCP 2 2 - 

FP (L/R) 4/4 4/4 2 

PFS (L/R) 12/11 12/13 2 

ROME __ Gis _ Ee A _t 
Cnemaspis kawminiae sp. nov. Karunarathna, de Silva, 

Gabadage, Karunarathna, Wickramasinghe, Ukuwela & 

Bauer 

Kawmini’s Day Gecko (English) 

Kawminige Divaseri Hoona (Sinhala) 

Kawminivin Pahalpalli (Tamil) 

Figs. 9-11; Tables 7-8 

urn:lsid:zoobank.org:act: 12E14150-D66F-471C-98B1-E805C5A 9244F 

Holotype. NMSL 2019.18.01, adult male, 33.7 mm SVL 

(Fig. 9), collected from a moss-covered granite wall in 

Mandaramnuwara, bordering Pidurutalagala Mountain 

range, Nuwara-Elitya District, Central Province, Sri 
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Lanka (7.033558°N, 80.798794°E, WGS1984; elevation 

1,600 m asl, around 1100 hrs) on 14 December 2018 by 

Suranjan Karunarathna and Anslem de Silva. 

Paratypes. NMSL 2019.18.02, adult male, 33.2 mm SVL 

and NMSL 2019.18.03, adult female, 35.2 mm SVL, col- 

lected from a small granite cave Mandaramnuwara, bor- 

dering Pidurutalagala Mountain, Nuwara-Eliya District, 

Central Province, Sri Lanka (7.020600°N, 80.788639°E, 

WGS1984; elevation 1,658 m asl, around 1400 hrs) col- 

lected on 14 December 2018 by Suranjan Karunarathna 

and Anslem de Silva. 

Diagnosis. Cnemaspis kawminiae sp. nov., may be read- 

ily distinguished from its Sri Lankan congeners by a 

combination of the following morphological and meristic 

characteristics: maximum SVL 35.2 mm; dorsum with 

homogeneous flat granular scales; one internasal, 2/2 su- 

pranasals and 2/2 postnasals; 20—22 interorbital scales; 

9-10 supraciliaries, 10—11 canthal scales, 20-22 eye to 

tympanum scales; three enlarged postmentals; postmen- 

tals bounded by five chin scales; chin with smooth and 

round granules, gular, pectoral, and abdominal scales 

smooth, subimbricate; 17—21 belly scales across the ven- 

ter; 7-8 weakly developed tubercles on posterior flank: 

86-92 linearly arranged paravertebral granules; two pre- 

cloacal pores in males, 4/4 femoral pores on each side 

in males separated by 11—13 unpored proximal femoral 

scales, 6-7 unpored distal femoral scales; 107-114 ven- 

tral scales; 76-78 midbody scales; subcaudals smooth, 

median row small, in an irregular series of sub-rhomboid 

shaped scales; 7-8 supralabials; 7-8 infralabials; 14—15 

total lamellae on 4" digit of manus, and 15-16 total la- 

mellae on 4" digit of pes. 

Comparisons with other Sri Lankan species. Among 

species of the C. kandiana clade sensu Agarwal et al. 

(2017), Cnemaspis kawminiae sp. nov. differs from C. 

butewai, C. ingerorum, C. kallima, C. kandiana, C. ki- 

vulegedarai, C. kotagamai sp. nov., C. menikay, C. pava, 

C. pulchra, C. retigalensis, C. samanalensis, C. silvula, C. 

tropidogaster, and C. upendrai by having homogeneous 

(versus heterogeneous) dorsal scales; from C. amith by 

having smooth (versus keeled) pectoral scales; from C. 

gotaimbarai, C. kumarasinghei, and C. dissanayakai 

sp. nov. by having fewer ventral scales (107-114 versus 

129-138, 120-134 and 118-120, respectively), and also 

from C. kumarasinghei and C. dissanayakai sp. nov. by 

having fewer midbody scales (76—78 versus 87-94 and 

94-98, respectively), from C. gotaimbarai by having 

fewer paravertebral granules (86—92 versus 117-121), 

from C. latha by having more paravertebral granules 

(86—92 versus 72—79), and more belly scales (17-21 ver- 

sus 13-15); from C. nandimithrai by having fewer belly 

scales (17-21 versus 25-27) and by having fewer total 

lamellae on digit IV of pes (15—16 versus 19-20). 
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The new species, Cnemaspis kawminiae sp. nov., also 

clearly differs from the following species of the C. po- 

dihuna clade sensu Agarwal et al. (2017): C. alwisi, C. 

anslemi, C. gemunu, C. godagedarai, C. hitihami, C. 

kandambyi, C. kohukumburai, C. molligodai, C. nilgala, 

C. phillipsi, C. podihuna, C. punctata, C. rajakarunai, C. 

rammalensis, and C. scalpensis by the absence (versus 

presence) of clearly enlarged, hexagonal or subhexago- 

nal subcaudal scales. 

Description of Holotype (NMSL 2019.18.01). An adult 

male, 33.7 mm SVL, and 36.1 mm TAL. Body slender, 

relatively long (TRL/SVL ratio 48.7%). Head relatively 

small (HL/SVL ratio 29.4% and HL/TRL ratio 60.4%), 

relatively broad (HW/SVL ratio 16.4% and HW/HL 

ratio 55.6%), weakly depressed (HD/SVL ratio 11.2% 

and HD/HL ratio 38.1%), and distinct from neck. Snout 

relatively short (ES/HW ratio 78.4% and ES/HL ratio 

43.6%), slightly less than three times eye diameter (ED/ 

ES ratio 34.4%), more than half length of jaw (ES/JL ra- 

tio 73.3%), snout slightly concave in lateral view; eye 

very small (ED/HL ratio 15.0%), larger than ear (EL/ED 

ratio 59.7%), pupil rounded; orbit length slightly smaller 

than eye to ear distance (OD/EE ratio 97.2%) and lon- 

ger than length of IV digit of manus (OD/DLM IV ra- 

tio 105.4%); supraocular ridges weakly prominent; ear 

opening very small (EL/HL ratio 9.0%), deep, taller than 

wide, larger than nostrils; two rows of scales separate or- 

bit from supralabials; interorbital distance less than snout 

length (IO/ES ratio 67.7%), head length three times lon- 

ger than interorbital distance ([O/HL ratio 29.5%); eye to 

nostril distance subequal to eye to ear distance (EN/EE 

ratio 98.1%). 

Dorsal surface of trunk with homogeneous, flat granu- 

lar and smooth scales; 112 paravertebral granules; 149 

midventral scales, keeled; 69 midbody scales; 6/6 well 

developed tubercles on flanks; ventrolateral scales ir- 

regularly enlarged; granules on snout strongly keeled, 

larger than those on interorbital and occipital regions; 

canthus rostralis nearly absent, 9/10 smooth round scales 

from eye to nostril; scales of the interorbital region oval 

and smooth; small and blunt tubercles present on sides of 

neck, and around ear; ear opening vertically oval, slant- 

ing from anterodorsal to posteroventral, 20/19 scales be- 

tween anterior margin of ear opening and the posterior 

margin of eye. Supralabials 8/7, infralabials 7/7, becom- 

ing smaller towards the gape. Rostral scale wider than 

long, partially divided (90%) by a median groove, in con- 

tact with first supralabial. Nostrils separated by 2/2 en- 

larged supranasals with one internasal, 2/2 postnasals; no 

enlarged scales behind supranasals. Nostrils oval, dorso- 

laterally orientated, not in contact with first supralabials. 

Mental subtriangular, as wide as long, posteriorly in 

contact with three enlarged postmentals (smaller than 

mental, and lager than chin scales); postmentals in con- 

tact and bordered posteriorly by five smooth chin scales 
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(smaller than nostrils), in contact only with 1 and 2"4 

infralabials; ventral scales smaller than chin scales. 

Smooth, oval, juxtaposed scales on the chin and gular 

region; pectoral and abdominal scales smooth, subim- 

bricate to imbricate towards precloacal region, abdomi- 

nal scales slightly larger than dorsals; 21 belly scales 

across venter; scales around vent and base of tail smooth, 

subimbricate; two precloacal pores; 4/4 femoral pores; 

12/11 unpored proximal femoral scales on each side; 7/6 

enlarged distal femoral scales. Original tail of holotype 

longer than snout-vent length (TAL/SVL ratio 106.9%); 

hemipenial bulge greatly swollen (TBW 3.4 mm), homo- 

geneous scales on dorsum of the tail directed backwards, 

spine-like tubercles along tail; tail with 4—5 enlarged flat- 

tened obtuse scales forming whorls; a large, blunt post- 

cloacal spur on each side, dorsoventrally flattened and 

narrow; a single median series of smooth, irregular, oval 

to rhomboid subcaudals. 

Forelimbs very short, slender (LAL/SVL ratio 13.3% 

and UAL/SVL ratio 13.3%), upper arm and lower arm 

equal in size; hind limbs long, tibia slightly shorter 

than femur (TBL/SVL ratio 18.0% and FEL/SVL ratio 

19.3%). Dorsal, anterior, and posterior surfaces of upper 

arm and lower arm with keeled and less imbricate scales 

than ventral scales, ventral surfaces with smooth scales, 

scales of the anterior surface twice as large as those of the 

other aspects. Scales on anterior and posterior surfaces of 

femur keeled, dorsal and ventral scales smooth, ventral 

scales twice as large as those of the other limb surfaces. 

Scales on dorsal, anterior, and posterior surfaces of tibia 

keeled, ventral scales smooth, anterior scales twice as 

large as those of the other limb surfaces. Manus and pes 

with smooth granules dorsally and ventrally; dorsum of 

digits with conical granular smooth scales. Digits elon- 

gate and slender with inflected distal phalanges, all bear- 

ing slightly recurved claws. Subdigital lamellae entire 

(except divided at first interphalangial joint), unnotched; 

total lamellae on manus (left/right): digit I (10/9), dig- 

it It (13/13), digit III (14/13), digit TV (15/14), digit V 

(13/14); total lamellae on pes (left/right): digit I (9/9), 

digit II (12/13), digit HI (16/15), digit ITV (16/16), digit 

V (14/14); interdigital webbing absent; relative length of 

left manual digits: I (2.1 mm), V (2.2 mm), II (2.5 mm), 

IIT (2.6 mm), IV (3.0 mm); relative length of left pedal 

digits: 1 (2.1 mm), II (3.0 mm), III (3.5 mm), V (3.6 mm), 

IV (3.8 mm). 

Variation of the type series. The SVL of adult speci- 

mens in the type series of Cnemaspis kawminiae sp. nov. 

(n = 3) ranges from 33.2 to 35.6 mm; interorbital scales 

20-22; scales from eye to tympanum 20-22; canthal 

scales 10-11; supraciliaries 9-10; tubercles on posterior 

flank 7—8; ventral scales 107—114 (Tables 7-8); midbody 

scales 76-78, paravertebral granules 86—92, belly scales 

across venter 17—21; unpored proximal femorals 11-13 

in males, unpored distal femoral scales 6—7 in males; to- 

tal lamellae on digit of the manus: digit I (9-10), digit 

Amphib. Reptile Conserv. 

II (12-13), digit HI (13-14), digit TV (14-15), digit V 

(13-14); total lamellae on digit of the pes: digit I (9-10), 

digit I (12-13), digit I (15-16), digit IV (15-16), digit 

V (14-15). 

Color of living specimens. Dorsal body, limb, and tail 

generally light grey to brown, with an oblique black line 

in the interorbital area, also between eye and nostril; a 

wide ‘W’-shaped, black patch on the occipital area with 

two median cream-white spots; four scattered, double 

“W’-shaped brownish markings on the dorsum of the 

trunk with tiny irregular stripes, and ten grey brownish 

blotches along the tail (Fig. 10). Lateral side of limbs and 

body grey-brown with scattered black spots, and cream 

colored lateral conical tubercles on tail and trunk. Three 

straight, dark brown postorbital stripes-downwards and 

upwards; supraciliaries and nasals greyish brown. Pupil 

circular and black with the surrounding scales yellowish 

brown, supralabials and infralabials with a median cream 

spot. Ventral surfaces of head, body, and limbs beige to 

cream, but gular area covered in tiny black spots; ventral 

surface of tail cream colored. 

Color of preserved specimens. Dorsum cinnamon 

brown, with faded double ‘W’-shaped patches on dor- 

sum, irregular tiny brown dots on head; faded brown line 

between eye and nostrils on both sides, and three brown 

postorbital stripes on either side (Fig. 9); venter dirty 

white with some scales on throat, abdomen, thigh, tail 

base, and arms with dark brown dots. 

Etymology. The specific epithet is an eponym Latinized 

(kawminiae) in the feminine genitive singular, honoring 

Hadunneththi Kawmini Mendis — mother of the first au- 

thor (Suranjan Karunarathna) for her unconditional love, 

generous support, and financial support for research. 

Distribution and natural history. The type local- 

ity, Mandaramnuwara (7.020103—7.039953°N and 

80.768794—80.807014°E) in the east wet bioclimatic 

zone is located at the northern part of Pidurutalagala 

mountain range (Fig. 11). This area supports tropical 

montane forest vegetation (Gunatilleke and Gunatilleke 

1990) with wet evergreen forest. The core study area was 

~300 ha in size, at an elevation range ~1,400—1,800 m 

asl and annual temperature of 27.4—28.9 °C. Cnemaspis 

kawminiae sp. nov. was not abundant in the study area 

as only five (+0.1) geckos per surveyor-hour were found 

in Mandaramnuwara, This species was found on moss 

covered boulders and rock surfaces in forested areas and 

well-shaded home gardens with ample woody tree cover 

(light intensity: 486-592 Lux); as well as rock walls and 

rock crevices along roads. These habitats were very wet 

and cool (ambient temperature: 24.2—26.5 °C, substrate 

temperature: 26.7—28.3 °C, canopy cover: 70-85% and 

relative humidity: 74-92%). The mean annual rainfall of 

3,000—4,000 mm is received mainly during the southwest 
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Fig. 10. Holotype male of Cnemaspis poe Sp. nov. . (NMSL 2018, 18.01) in life in-situ. (I Dorsal view oi the full body, and 

(B) dorsolateral view with labial coloration. Photos: Madhava Botejue. 

monsoon (May—September). A total of 26 females, 11 

males, and eight juveniles of this species were observed 

from twelve sites in the Mandaramnuwara area. Dur- 

ing July to September, hatchlings, juveniles, and gravid 

females carrying one or two eggs were observed. Eggs 

were pure white (mean diameter 5.2 + 0.02 mm), and al- 

most completely round in shape with a slightly flattened 

side which was often the side attached to the substrate or 

between the eggs. 

Conservation status. Application of the IUCN Red 

List criteria indicates that C. kawminiae sp. nov. 1s 

Critically Endangered (CR) due to having an area of 

occupancy (AOO) <10 km? (four locations, 0.13 km? in 

total assuming a 100 m radius around the georeferenced 

location) and an extent of occurrence (EOO) <100 km? 

(2.32 km’) in Central Province [Applicable criteria 

B2-b (ii1)]. 

Amphib. Reptile Conserv. 

Remarks. Cnemaspis kawminiae sp. nov. most closely 

resembles C. kumarasinghei (east intermediate zone) 

and C. gotaimbarai (northeast dry zone) morphological- 

ly. The type localities of these species are separated by 

~80 km (Maragala in Monaragala, ~500 m asl) and ~44 

km (Kokagala in Padiyathalawa, ~300 m asl) straight 

line distances from Mandaramnuwara (~1,500 m asl) in 

Nuwara-Eliya District (Fig. 1). Also see the comparison 

with other species for more details. 

Discussion 

The recent renaissance in the taxonomy and systematics 

of genus Cnemaspis has led to a notable increase in spe- 

cies richness, particularly from south and south-eastern 

Asia, including the Indo-Malayan mainland as well as 

Indian-oceanic and south-pacific islands (Iskandar et al. 

2017; Riyanto et al. 2017; Wood et al. 2017; Karunara- 
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Fig. 11. General habitats of Cnemaspis 
view of the granite hill at roadside, (B) small granite cave close to the stream, and (C) granite rock wall along the road. Photos: 
Madhava Botejue. 

thna et al. 2019b; Uetz et al. 2019a). With over 160 spe- 

cies, Cnemaspis is considered the second-most speciose 

gecko genus in the world, after Cyrtodactylus (Grismer 

et al. 2014; Present paper). With the inclusion of the three 

new species described here, species richness of Cnemas- 

pis, the most species-rich reptile genus of Sri Lanka, rises 

to 36 (13 species described in year 2019). Similar phy- 

logenetic radiations with high degrees of endemism via 

complex evolutionary processes have been documented 

for snakes, other Gekkonid squamates, and amphib- 

ians of Sri Lanka (Bauer et al. 2010; Pyron et al. 2013b; 

Meegaskumbura et al. 2019). Our study further bolsters 

the notion that Sri Lanka is a hotspot for reptile diver- 

sity and endemism (Bossuyt et al. 2004). Since all three 

currently described members of this genus are endemic 

to the island, Cnemaspis exhibits the greatest degree of 

genus-level endemism in Sri Lanka. Sri Lankan Cnemas- 

pis species represent two distinct evolutionary lineages, 

the kandiana and podihuna clades (Agarwal et al. 2017; 

Karunarathna et al. 2019b). 

The three new species described in this paper have not 

been included in any previous phylogenies of the genus 

Amphib. Reptile Conserv. 

(Bauer et al. 2007; Agarwal et al. 2017; Karunarathna 

et al. 2019b). All of these new species (C. dissanayakai 

sp. nov., C. kawminiae sp. nov., and C. kotagamai sp. 

nov.) were assigned to the C. kandiana clade based on 

the presence of small and irregularly shaped subcaudal 

scales (see Karunarathna and Ukuwela 2019). Howev- 

er, more in-depth phylogenetic studies are necessary to 

confirm the placement of these three new species within 

this clade and subgroups (Table 9). Hence, we strongly 

recommend broader and more robust molecular phyloge- 

netic studies on Cnemaspis species, as well as on other 

gecko species, to identify the true richness within the is- 

land. Almost all Sri Lankan Cnemaspis species are found 

within relatively cool, moist habitats (ambient tempera- 

ture: 24.2—32.3 °C; substrate temperature: 25.2—28.7 °C; 

relative humidity: 68-92%), with relatively high levels 

of canopy cover and high-profile mature trees, and shady 

(canopy cover: 60-90%; light intensity: 385-821 Lux) 

environments with tall large trees (Karunarathna et al. 

2019b). Moreover, all of these new species were found 

in granite caves or in association with rocky substrates. 

Such aspects of natural history and microhabitat selec- 
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tion of these new species are com- 

parable to other congeners, which 

imply niche conservatism among 

divergent lineages. 

The bulk of these rupicolous 

geckos are restricted to cool, 

moist, shady granite caves and 

rock walls or under granite boul- 

ders. According to our findings 

these geckos prefer narrow (~3—4 

mm), long (~100-400 mm), and 

deep (~20—180 mm) crevices as 

refugia and oviposition sites. In 

several surveyed locations with 

granite caves, we were unable to 

find Cnemaspis species due to the 

lack of tall shady trees and ad- 

equately cool temperatures (sub- 

strate temperature: 25.2—28.7°C). 

A majority (66.7%) of Cnemaspis 

Species are restricted to the wet 

bioclimatic zones of Sri Lanka 

and are point-endemic microhabi- 

tat specialists where distribution 

ranges are limited to <100 km”. 

The restricted distribution could 

be an artifact of the limited avail- 

ability of caves and similar mi- 

croenvironments with granite or 

rock-based substrates. The high 

species richness in Sri Lanka may 

be accounted by the possibility 

of multiple, independent coloni- 

zation events from the Indian 

mainland with subsequent, geo- 

graphically-isolated in-situ  spe- 

ciation. The majority of the Indian 

Cnemaspis species have not been 

comparatively analyzed alongside 

the Sri Lankan species (Agarwal 

et al. 2017; Karunarathna et al. 

2019b). The three new species 

described here are recorded from 

isolated locations in wet, interme- 

diate, and dry bioclimatic zones of 

Sri Lanka. Of these, C. kawminiae 

sp. nov. is described from the wet 

zone montane region; C. kotaga- 

mai sp. nov. 1s described from the 

intermediate zone lowland; and C. 

dissanayakai sp. nov. is described 

from the dry zone lowland (Table 

10). The record of C. kawminiae 

sp. nov. from Mandaramnuwara 

is noteworthy, as this is a high- 

altitude location nestled in the 

central highlands (1,400—1,800 m 
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Fig. 12. Threats to the isolated hill forests and Cnemaspis species in study areas in Sri Lanka. (A) Illegal forest clearing, (B) fire- 

wood collection for tea factory, (C) granite mining activities, (D) agricultural fields in slopy areas, (E) tea plantation and highly 

crowded anthropogenic habitat, and (F) a landslide in mountain areas. Photos: Suranjan Karunarathna and Madhava Botejue. 

asl), making this the 4" species in the genus found at an 

elevation above 1,000 m asl. 

Bambaragala and Dimbulagala are isolated residual 

mountains and rock outcrops embedded within a forest 

and features granite caves incorporated with historical 

Buddhist monasteries, whereas Mandaramnuwara is a 

mixture of forested areas and rural human habitation. All 

these habitats are susceptible to human-induced habitat 

degradation, including clear cutting and timber felling, 

forest fragmentation, granite mining, tea cultivation (Fig. 

12), rubber cultivation, vegetable farming, invasive spe- 

cies, human settlements, road and other infrastructure 

development, and waste disposal (see Karunarathna et 

Amphib. Reptile Conserv. 

al. 2017). Bambaragala, situated in Ratnapura District of 

Sabaragamuwa Province, is the most vulnerable habitat 

as it is a small forested rock outcrop (~50 ha) located 

amidst a rapidly urbanizing landscape; where a part of 

the rock outcrop is currently undergoing mining, mak- 

ing C. kotagamai sp. nov. the most endangered amongst 

these new species. However, many such habitats are 

somewhat protected due to the presence of Buddhist 

monasteries which serve as refugia for reptiles and oth- 

er faunal groups, and it is imperative to conserve these 

habitats to protect the island’s unique biodiversity (Ama- 

rasinghe et al. 2016; Edirisinghe et al. 2018; Karunara- 

thna et al. 2019a). Sri Lanka’s tropical humid wet zone is 
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globally recognized for its exceptionally high biodiver- 

sity and endemism (Bossuyt et al. 2004). Nonetheless, 

the new species reported here and in previous studies on 

the same genus continue to illustrate the undocumented 

diversity of Cnemaspis that also occurs within the dry 

and intermediate bioclimatic zones (Batuwita et al. 2019; 

Karunarathna et al. 2019b). 

Most of the Cnemaspis species from the dry and in- 

termediate climatic zones of Sri Lanka are, however, re- 

stricted to small isolated habitats scattered over the low- 

lands (Batuwita et al. 2019; Karunarathna et al. 2019a,b). 

The presence of granitic caves and the humid forest cover 

surrounding the caves seem to serve as ideal refugia for 

these geckos with narrow, specialized ecological niches. 

It is very likely that future studies on the biogeography of 

Cnemaspis in Sri Lanka will highlight the importance of 

these isolated habitats in generating and maintaining the 

diversity of these unique groups of geckos in the island 

(Karunarathna and Amarasinghe 2011; Amarasinghe et 

al. 2016). At the same time, it is important to note that the 

point endemic species described here, which are highly 

sensitive to changes in the habitat, would be severely af- 

fected by habitat degradation. Hence, past and present 

studies have emphasized the importance of conserving 

such isolated habitats throughout the country (Karunara- 

thna and Amarasinghe 2013; Gabadage et al. 2018). 

Though traditional conservation strategies usually target 

extensive natural habitats to maximize biodiversity con- 

servation, our studies indicate that these small isolated 

habitats also deserve the immediate attention of conser- 

vation authorities. Thus, we believe our findings on these 

geckos and their granite cave and rock-associated habi- 

tats add a new dimension to the biodiversity conservation 

of Sri Lanka. 

fo 

CR 

Relative humidity 

Light 
intensity 

(Lux) 469 385 448 455 648 594 617 625 592 566 486 578 

Substrate 
temperature 

29.8 °C 28.1 °C Ambient 
temperature 

30.6 °C 28.6 °C 29.6 °C 27.8 °C 24.2 °C 28.3 °C 

temperature 

1,500- “ 2,000 27.8-29.6 °C : 28.9-30.2 °C 
3,000- i 4,000 27.4—28.9 °C 

Rainfall 
(mm) 

500- 000 
1 2 

Microhabitat Granite cave Granite cave Old building Granite cave Granite cave Old building Old building Granite wall Granite wall Granite wall 

Semiever- evergreen 

Wet 

evergreen 
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Table 10. Distribution and ecological data of the three new Cnemaspis species from Sri Lanka. Abbreviations: m — meters; ha — hectares; mm — millimeters; Lux — light intensity; CR — Criti- cally Endangered. 
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Appendix 1. 

Comparative Cnemaspis materials examined from Sri Lanka 

Cnemaspis alwisi: NMSL 2004.09.01 (holotype), NMSL 2004.09.02 (paratype), NMSL 2004.09.03 (paratype), WHT 5918, WHT 

6518, WHT 6519, WHT 7336, WHT 7337, WHT 7338, WHT 7343, WHT 7344, WHT 7345, WHT 7346. 

C. anslemi: NMSL 2019.14.01 (holotype), NMSL 2019.14.02 (paratype), NMSL 2019.14.03 (paratype). 

C. amith. BMNH 63.3.19.1066A (holotype), BMNH 63.3.19.1066B (paratype), BMNH 63.3.19.1066C (paratype). 

C. butewai: NMSL 2019.07.01 (holotype), NMSL 2019.07.02 (paratype), NMSL 2019.07.03 (paratype). 

C. gemunu: AMB 7495 (holotype), AMB 7507 (paratype?), WHT 7221, WHT 7347, WHT 7348, NMSL 2006.11.01, NMSL 

2006.11.02, NMSL 2006.11.03, NMSL 2006.11.04. 

C. godagedarai: NMSL 2019.09.01 (holotype), NMSL 2019.16.01 (paratype), NMSL 2019.16.02 (paratype). 

C. gotaimbarai: NMSL 2019.04.01 (holotype), NMSL 2019.04.02 (paratype), NMSL 2019.04.03 (paratype). 

C. hitihami: NMSL 2019.06.01 (holotype), NMSL 2019.06.02 (paratype), NMSL 2019.06.03 (paratype). 

C. ingerorum: WHT 7332 (holotype), WHT 7330 (paratype), WHT 7331 (paratype). 

C. kallima: WHT 7245 (holotype), WHT 7222 (paratype), WHT 7227 (paratype), WHT 7228 (paratype), WHT 7229 (paratype), 

WHT 7230 (paratype), WHT 7239 (paratype), WHT 7249 (paratype), WHT 7251 (paratype), WHT 7252 (paratype), WHT 7253 

(paratype), WHT 7254 (paratype), WHT 7255 (paratype). 

C. kandambyi: WHT 9466 (holotype), WHT 9467 (paratype). 

C. kandiana. BMNH 53.4.1.1 (lectotype), BMNH 80.2.2.119A (paralectotype), BMNH 80.2.2.119B (paralectotype), BMNH 

80.2.2.119C (paralectotype), WHT 7212, WHT 7213, WHT 7267, WHT 7305, WHT 7307, WHT 7308, WHT 7310, WHT 7313, 

WHT 7319, WHT 7322. 

C. kivulegedarai: NMSL 2019.08.01 (holotype), NMSL 2019.08.02 (paratype), NMSL 2019.08.03 (paratype). 

C. kohukumburai: NMSL 2019.05.01 (holotype), NMSL 2019.05.02 (paratype), NMSL 2019.05.03 (paratype). 

C. kumarasinghei: NMSL 2006.13.01 (holotype), NMSL 2006.13.02 (paratype). 

C. latha: WHT 7214 (holotype). 

C. menikay: WHT 7219 (holotype), WHT 7218 (paratype), WHT 7349 (paratype). 

C. molligodai: NMSL 2006.14.01 (holotype), NMSL 2006.14.02 (paratype), NMSL 2006.14.03 (paratype), NMSL 2006.14.04 

(paratype), NMSL 2006.14.05 (paratype). 

C. nandimithrai: NMSL 2019.01.01 (holotype), NMSL 2019.01.02 (paratype), NMSL 2019.01.03 (paratype). 

C. nilgala: NMSL 2018.07.01 (holotype), NMSL 2018.06.01 (paratype), NMSL 2018.06.02 (paratype), NMSL 2018.06.03 (para- 

type). 

C. pava. WHT 7286 (holotype), WHT 7281 (paratype), WHT 7282 (paratype), WHT 7283 (paratype), WHT 7285 (paratype), WHT 

7288 (paratype), WHT 7289 (paratype), WHT 7290 (paratype), WHT 7291 (paratype), WHT 7292 (paratype), WHT 7293 (para- 

type), WHT 7294 (paratype), WHT 7295 (paratype), WHT 7296 (paratype), WHT 7297 (paratype), WHT 7298 (paratype), WHT 

7299 (paratype), WHT 7300 (paratype), WHT 7301 (paratype), WHT 7302 (paratype). 
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C. phillipsi. WHT 7248 (holotype), WHT 7236 (paratype), WHT 7237 (paratype), WHT 7238 (paratype). 

C. podihuna: BMNH 1946.8.1.20 (holotype), NMSL 2006.10.02, NMSL 2006.10.03, NMSL 2006.10.04. 

C. pulchra. WHT 7023 (holotype), WHT 1573a (paratype), WHT 7011 (paratype), WHT 7021 (paratype), WHT 7022 (paratype). 

C. punctata: WHT 7256 (holotype), WHT 7223 (paratype), WHT 7226 (paratype), WHT 7243 (paratype), WHT 7244 (paratype). 

C. rajakarunai: NMSL 2016.07.01 (holotype), DWC 2016.05.01 (paratype), DWC 2016.05.02 (paratype). 

C. rammalensis: NMSL 2013.25.01 (holotype), DWC 2013.05.001. 

C. retigalensis: NMSL 2006.12.01 (holotype), NMSL 2006.12.02 (paratype), NMSL 2006.12.03 (paratype), NMSL 2006.12.04 

(paratype). 

C. samanalensis: NMSL 2006.15.01 (holotype), NMSL 2006.15.02 (paratype), NMSL 2006.15.03 (paratype), NMSL 2006.15.04 

(paratype), NMSL 2006.15.05 (paratype). 

C. scalpensis: NMSL 2004.01.01 (neotype), NMSL 2004.02.01, NMSL 2004.03.01, NMSL 2004.04.01, WHT 7265, WHT 7268, 

WHT 7269, WHT 7274, WHT 7275, WHT 7276, WHT 7320. 

C. silvula: WHT 7208 (holotype), WHT 7206 (paratype), WHT 7207 (paratype), WHT 7209 (paratype), WHT 7210 (paratype), 

WHT 7216 (paratype), WHT 7217 (paratype), WHT 7018, WHT 7027, WHT 7202, WHT 7203, WHT 7220, WHT 7354, WHT 

7333. 

C. tropidogater: BMNH 71.12.14.49 (lectotype), NMSL 5152, NMSL 5151, NMSL 5159, NMSL 5157, NMSL 5970, NMSL 5974. 

C. upendrai: WHT 7189 (holotype), WHT 7184 (paratype), WHT 7187 (paratype), WHT 7188 (paratype), WHT 7181 (paratype), 

WHT 7182 (paratype), WHT 7183 (paratype), WHT 7185 (paratype), WHT 7190 (paratype), WHT 7191 (paratype), WHT 7192 

(paratype), WHT 7193 (paratype), WHT 7194 (paratype), WHT 7195 (paratype), WHT 7196 (paratype), WHT 7197 (paratype), 

WHT 7260 (paratype). 
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